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Description 

LIGHT EMITTING DEVICE WITH A 
MICRO-REFLECTION STRUCTURE 

CARRIER 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a light emitting device, 

and more particularly, to a light emitting device with a mi- 
cro-reflection structure carrier. 

[0003] 2. Description of the Prior Art 

[0004] |_jght emitting devices are extensively applied to many 
fields. For instance, light emitting devices are utilized in 
optical displays, laser diodes, traffic lights, data storages, 
communication devices, illumination devices, and medi- 
calinstruments. For developing light emitting devices, one 
of the most important issues is to raise light emitting effi- 
ciency of light emitting devices. 

[0005] | n us publication No. US 2002/0017652 Al, an AIGalnP 



light emitting device of an embedded micro-reflection 
structure is disclosed. Please refer to Fig. 1. Fig. 1 is a 
prior art AIGalnP light emitting device of an embedded 
micro-reflection structure. LM is a metallic layer, CS is a 
conductive substrate, LE is an epitaxial layer with a micro- 
reflection structure, and El is an electrode. An etching 
process is performed on the epitaxial layer to form the 
micro-reflection structure LE, wherein the shape of LE in- 
cludes hemispheres or pyramids. The metallic reflection 
layer LM is deposited on the epitaxial layer LE. The top of 
LE is bonded with a conductive carrier, for instance, a sili- 
con chip. An opaque substrate of the original LE is re- 
moved so that the light emitted to the opaque substrate 
can be emitted out. The micro-reflection structure can re- 
flect the light emitted to the micro-reflection structure, 
hence increases the brightness of the light emitting de- 
vice. Since the light emitting device is connected to a 
small part of the carrier at the top of the micro-reflector 
and the connecting area is small, the mechanical strength 
is not good enough which may cause the junction surface 
to be easily stripped off. 
[0006] Furthermore, the micro-reflection structure is formed by 
performing etching process on the epitaxial layer, there- 



fore the epitaxial layer has to grow to a predetermined 
thickness. If the epitaxial is not thick enough, it will have 
a detrimental effect on the reflection function of the mi- 
cro-reflection structure. However, it takes a long time for 

the epitaxial layer to grow, hence the cost increases. 
Summary of Invention 

[0007] it is therefore a primary objective of the claimed invention 
to provide a light emitting device with a micro-reflection 
structural carrier. 

[0008] Briefly described, the claimed invention disclosesa light 
emitting device with a micro-reflection structure carrier. 
The light emitting device comprises a micro-reflection 
structure carrier, which is formed by etching process. The 
micro-reflection structure comprises hemispheres or 
pyramids. A reflection layer is then formed over the carrier 
and adheres to a light emitting layer through a transpar- 
ent adhesive layer. 

[0009] it is an advantage of the present invention that the time 
for the growth of the epitaxial layer is reduced and carrier 
is thick enough to form the specific geometric figures. 
Therefore the cost is lowered, and the light emitting effi- 
ciency is increased. Furthermore, since the light emitting 
device with the micro-reflection structure carrier dis- 



closed in the claimed invention utilizes the transparent 
adhesive layer to adhere tothe surface of the light emit- 
ting layer intensely, the mechanical strength of the struc- 
ture is enhanced, the stripping of the junction surface is 
avoided, the process is simplified, and the reliability is in- 
creased. 

[0010] These and other objectives of the claimed invention will 

no doubt become obvious to those of ordinary skill in the 

art after reading the following detailed description of the 

preferred embodiment that is illustrated in the various 

figures and drawings. 
Brief Description of Drawings 

[001 1] Fig. 1 is a prior art AIGalnP light emitting device having an 
embedded micro-reflection structure. 

[0012] pig. 2 is a first embodiment of the present invention light 
emitting device with a micro-reflection structure carrier. 

[0013] Fig. 3 is a second embodiment of the present invention 

light emitting device with a micro-reflection structure car- 
rier. 

[0014] Fig. 4 is a third embodiment of the present invention light 

emitting device with a micro-reflection structure carrier. 
Detailed Description 



[0015] please refer to Fig. 2: Fig. 2 is a first embodiment of the 
present invention light emitting device with a micro- 
reflection structure carrier. 1 is a light emitting device 
with a micro-reflection structure carrier according to the 
present invention. 1 comprises a micro-reflection struc- 
ture carrier 10, a reflection layer 11 formed over the mi- 
cro-reflection structure carrier 10, a first reaction layer 
100 formed over the reflection layer 11, a transparentad- 
hesive layer 101 formed over the first reaction layer 100, 
a second reaction layer 102 formed over the trans- 
parentadhesive layer 101, a transparentconductive layer 
12 formed over the second reaction layer 102, wherein a 
first surface area and a second surface are comprised on 
an upper surface of the transparentconductive layer 12, a 
first contact layer 13 formed over the first surface area, a 
first cladding layer 14 formed over the first contact layer 
13, a light emitting layer 15 formed over the first cladding 
layer 14, a second cladding layer 16 formed over the light 
emitting layer 15, a second contact layer 17 formed over 
the second cladding layer 16, a first wiring electrode 18 
formed over the second surface area, and a second wiring 
electrode 19 formed over the second contact layer 17. The 
purpose of locating the first reaction layer and the second 



reaction layer is to assist the adhesion between the trans- 
pare ntadhesive layer 101 and the reflection layer 11 or 
and the transparentconductive layer 12. 
[0016] please refer to Fig. 3: Fig. 3 is a second embodiment of 
the present invention light emitting device with a micro- 
reflection structure carrier. 2 is a light emitting device 
with a micro-reflection structure carrier according to the 
second embodiment of the present invention. 2 comprises 
a micro-reflection structure carrier 20, a reflection layer 
21 formed over the micro-reflection structure carrier 20, 
a first reaction layer 200 formed over the reflection layer 
21, a transparentadhesive layer 201 formed over the first 
reaction layer 200, a second reaction layer 202 formed 
over thetransparentadhesive layer 201, a transparent car- 
rier 203 formed over the second reaction layer 202, a 
transparentconductive layer 22 formed over the transpar- 
ent carrier 203, wherein a first surface area and a second 
surface are comprised on an upper surface of the trans- 
parentconductive layer 22, a first contact layer 23 formed 
over the first surface area, a first cladding layer 24 formed 
over the first contact layer 23, a light emitting layer 25 
formed over the first cladding layer 24, a second cladding 
layer 26 formed over the light emitting layer 25, a second 



contact layer 27 formed over the second cladding layer 
26, a first wiring electrode 28 formed over the second 
surface area, and a second wiring electrode 29 formed 
over the second contact layer 27. The purpose of the 
aforementioned first reaction layer and the second reac- 
tion layer is to assist the adhesion between the trans- 
parentadhesive layer 201 and the reflection layer 21 or/ 
and the transparent carrier 203. 
[0017] please refer to Fig. 4: Fig. 4 is a third embodiment of the 
present invention light emitting device with a micro- 
reflection structure carrier. 3 is a light emitting device 
with a micro-reflection structure carrier according to the 
third embodiment of the present invention. 3 comprises a 
micro-reflection structure conductive carrier 30, a reflec- 
tion layer 31 formed over the micro-reflection structure 
conductive carrier 30, a first reaction layer 300 formed 
over the reflection layer 31, a transparent conductive ad- 
hesive layer 301 formed over the first reaction layer 300, 
a second reaction layer 302 formed over the transparent 
conductive adhesive layer 301, a transparentconductive 
layer 32 formed over the second reaction layer 302, a first 
contact layer 33 formed over the transparentconductive 
layer 32, a first cladding layer 34 formed over the first 



contact layer 33, a light emitting layer 35 formed over the 
first cladding layer 34, a second cladding layer 36 formed 
over the light emitting layer 35, a second contact layer 37 
formed over the second cladding layer 36, a first electrode 
38 formed over a lower surface of the micro-reflection 
structure carrier 30, and a second electrode 39 formed 
over the second contact layer 37. The purpose of the 
aforementioned first reaction layer and the second reac- 
tion layer is to assist the adhesion between the transpar- 
ent conductive adhesive layer 301 and the reflection layer 
31 or and the transparent conductive layer 32, and it also 
helps to form ohmic contact on the junction surface. 
[0018] | n the three aforementioned embodiments, another trans- 
parent conductive layer may be formed between the sec- 
ond wiring electrode and the second contact layer. The 
shape of the aforementioned micro-reflection structure 
comprises at least one shape of the following: a hemi- 
sphere or a pyramid. The aforementioned micro-reflection 
structure carrier comprises at least one material selected 
from the group consisting of CaP, CaAs, GaAsP, InGaP, Al- 
GalnP, AIGaAs, Si, SiC, glass, BN, AIN, and Ge. The afore- 
mentioned micro-reflection structure conductive carrier 
comprises at least one material selected from the group 



consisting of Si, GaAs, SiC, GaP, GaAsP, InGaP, AIGalnP, 
AIGaAs, BN, and AIN. The aforementioned transparent 
carrier comprises at least one material selected from the 
group consisting of GaP, SiC, A ' 2 0 3 > and glass. The afore- 
mentioned reflection layer comprises at least one material 
selected from the group consisting of Sn, Al, Au, Pt, Zn, 
Ag, Ti, Pb, Pd, Ge, Cu, AuBe, AuGe, Ni, PbSn, and AuZn. 
The aforementioned transparent conductive layer com- 
prises at least one material selected from the group con- 
sisting of indium tin oxide, cadmium tin oxide, antimony 
tin oxide, zinc oxide, and zinc tin oxide. The aforemen- 
tioned first and second cladding layer comprise at least 
one material selected from the group consisting of AI- 
GalnP, AIN, GaN, AIGaN, InGaN, and AllnGaN. The afore- 
mentioned light emitting layer comprises at least one ma- 
terial selected from the group consisting of AIGalnP, GaN, 
InGaN, and AllnGaN. The aforementioned first and second 
contact layer comprise at least one material selected from 
the group consisting of GaP, GaAs, GaAsP, InGaP, AIGalnP, 
AIGaAs, GaN, InGaN, and AIGaN. The aforementioned 
transparent adhesive layer comprises at least one material 
selected from the group consisting ofpolyimide (PI), ben- 
zocyclobutane (BCB), and perfluorocyclobutane (PFCB). 



The aforementioned first and second reaction layer com- 
prise at least one material selected from the group con- 
sisting of SiNx, Ti, and Cr. 

[0019] The present invention disclosesa light emitting device with 
a micro-reflection structure carrier. The light emitting de- 
vice comprises a micro-reflection structure carrier, which 
is formed by performing etching process . The micro- 
reflection structure comprises hemispheres or pyramids. A 
reflection layer is formed over the carrier and adheres to a 
light emitting layer through a transparent adhesive layer. 
In the present invention, the time for the growth of the 
epitaxial layer is reduced and only one carrier is enough 
to reach enough thickness to form the specific geometric 
figures. Therefore the cost is lowered, and the light emit- 
ting efficiency is increased. Furthermore, the mechanical 
strength of the structure is enhanced, the stripping of the 
junction surface is avoided, the process is simplified, and 
the reliability is increased. 

[0020] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



